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(74) qial^J =?-°J% 

(54) ^\ EL 

^\ EL ±^of|Aio| c[3. ^^(dark spot)£| SftS, g§# SWSUl, *l|cHth ^ ^ ^7| EL ^[s\ &x\(&±)? 
2« *1ISSfe 3d# ficK 

rt^o| £|^oj| ^ 3^ b||^=h ^7| EL ^XM Si^A-), ^|o|| Hg-Xl- § 



/-// TT £T 

5. 1-B £■ *l|1 ge|| o|| cl|-# #7| EL :£a>°| EhSE. 

£ 2fe S *il2 ±JA|§E||0)| CC|# ^7| EL ^X|S| 

£ 3S ■* tt-gsl *)I3 ^a|^eHo|| cch# ^7| EL EtS£. 
£ 4^ £ ttflfil fl|4 ^A|gEHo|| cch# ^7| EL ±*Ffi| 
£ n\\s\ geHoi|o||Ai°| ^7| EL ±.x\s\ E!^£. 



£ 6-E x|| 2S| Sej]oi|o||Aio| ^7 1 EL ±.*\s\ cl-SE. 
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tt?I EL ±*m *j# ^ ^o|oi ° 0 ^, S^ztoll ^ S## *a|x| atS^K n S^K tt^A|o|| 

ira*W ±x[s\ ^\o\\ &±i-\ 4=£-o| °}°i<2 §^o)| £}JtW*3=|tH £x^|- gSUhcK ^go| a| 
gS^I ¥ XH£2| maom Hta|o| s|& cfa ±£(dark spot)o|am t[± u| ^So|cK 

cm ss^i- *! Si Soil cci-eh SMI §c|-. o|e]# gtn ^x|s^l ^sflxi o)Bp|*| 7H 

dehol *ll£}s|cH xicK 



oil# #3, iS-^ ^?Hg 5-41281 20)|t *l|7Hofe i?2S?[g^o|| 3E||£a^|E #°| 

ihr=*ll# #Sh4! °ij*||§o|| EL ±x[f ^x|a|?|£. H^o| 7||a|5|.o| °/cK 

S£, iJ&^ ^7HB 5-1 1448650|| £ 50II £A|£ uj-sh ^>o| gR(2) S! S^(7)s| sjom sh^ai ^|o|| = = 0^ 
?he*02a)» S# ^a|(9)S *eiS &ti$S g*|sm ^#a|o| gog~ ^gsw zj^sfe & 

SE, £ 60)1 7||a|je|cH o[£. ^o|, ?haM|o|e SHJ-#S 0|^0i*j #x| fis#(8)# ^ *|o|| £*|SK>I a^lJ 



g^aoll SiojAis, f^£?fg^ xhMo)| s^sife 4^o|| 2|§H cm ^£o| g^S. 

g^7|- ^ck se, *x| ^aH§o)| c(|go S yx| afo S ohsjo! o|^o|| ° | sH A ^ 

011 gjsit, sii 3*s°£«i a-^^171- itrn i-oi ±x[s\ £y$im ^-ssfe s^pi- atoi, 

•a-^, e|*l|sfcc|| So| 5i2i^K £E, ^x|u|. g^^e}a| #x|°| g-^, £|7||(^#)s4n2| -ti^, =r 
S^l ^ISI-^ tllte ^ h 5icH, xilS sill 0 1 am aste =^51 M|xj a|^i-o| ^ X |-°| §■ =^g^7|- £ 

swat*. . 



& Si-SS S^ilSS 2J-£!-SW o|^oi 5! #7| EL ^xHH|A<a| cm ±%2.\ ahx^ ^1, xh|cH 

S- 4 s xife- EL ±*[2.\ *x| 5! cm ^$2| ^&o| ^s|-7| olsjS ^1 EL iXff ^l^sm 5# ssj 



Apish ^xi\m shss^i z\^o\\ u ?5§ el ±m\ °jcHAi,#^ %\ 

o)| #£|E||sa^^sso||ii(o|sK ptfebi- fi^M #a|as^a|#^sso||ii!i(o|oh, pctfe^I- #a| 
#£(-b|ya|0i(o|oK pvdfbI- °W) #^| n-g-xi-s. fiaff S&sKn, Sj ^s§o]| i-#ah 7|*im- #2} a- 
ol^-ojS MH-^ Qtj^i so| nn*||s xD^cK s^., fii§°SAl cHI SiO §£| ttSfg S3 

u-sfi- sEt uh^Iou, oi^s a X | «xh ci^i, ^se, § 

^ saw as* «n*i^7i sh ah oi^## a|e^ 2*jsi#©s *w 



4PI #7| EL dfc*fo|| ?iO\M, ^ flofl JL&Xt, SiO §°5 3.2^* S2l£ 

t^i^r SiH, EE t}± #^*||, IH^II* ±x|o|| ^3 »x| at£# #a|S°£*| *|g g 

1-7-1 sfe 2do]| o\t\\M <M^xi\?\ 5|fg #oM >4^ §4**117 1- ih£7f ^^°| >4S(-S *ss[- qj 0 | 

i^sfe "Soil slf!- 7.)\g.2.\ gs|~£ gj-x|ff ^ ojcK 



o|oi*l, ^ aj A | fi e|| o|| DHsKH Ste«H*1 S»cf. £ 1 §j £ 2^ & g*g2| SW^I 4|A|oqo| a\ 

# tt7| EL ±X|-o| ch^£0|cf. 

#a| 7|e(D^|o)| ^o^a-i ^E-i^oii °|si|ah £}S|- °J# ¥^(IT0)# V^(2)s.M Sgsu, n ^|o)| § 
§ S^S(3)S 5!§ S*frfflo|| alsHAi n o|o|| ^^( 4 )5) s f^ t2 , olcHA-j, S^S(6) 

S §*fofl °|s||Ai g^thcK olojA), Al : Li u| Mg : Ag# g§*}o|| a|«H>H #^(7)# S^SKH # 

?l EL ^'tl-cK 

0| #7| EL ^Af°| S.2S(8)SAH sq(7)flo)| SiO, MgO Al 2 0 3 §S| ^= §^x-)|# S§ 5*Tfflo|| a|SH 
§S ?°J5|2, t^§°£^ S^»W2| aj#et"^s^E) §£s 10nm L[)X | 100nm 

S£S S^aJ-th. #*}o||^ x-itj- 7fSS se^- 7^S# ois^oj ^sj-thcK #*^a| ji^s^ 1 x 10 

_3 Pa 0|»K u^SlSWIfe- 5 X 10 -4 Pa o\S[g. 5|2, #Sf 50 M|x| 200nm/sec, 7|» S£f 100•CO|S^ 

£E^, Si§£SAi flo)| PTFE PCTFE, PVDF #2| M^^l IgXff 1 # £E-b §^o £ §|. 

t S st^ofl s| sH M fiifi S-^a-H^K o| oflo|| £HJ-#a| SEflt S- 1 ^ SeH, UIMIH §eH, £E-^ gj^h 

SEflahH -yS&ch tt7| EL ^Af ^|oj §sf A | @5 -g-AUfa 2000-400000 S£7^ d^sj^cK 

A-|°i- 71-SS £Efe 7f^S# 0|§ShOi 1X10 

" 3 Pa 0\ts[, dH^ij^l^ 4 X 10 -4 Pa o\*t£. i[JL 30nm/sec, 7\& §£E# 100°CO|3^7^ £|£s 

sZHoilAH, ^|7|- 10-500nm7|- ^efoj-cf. idj-s|o S] ° 7 | EL x||££. M|g^o| f x| s^oi_f ) 

§s[a|o| 7|e-S£a|- §sf ^5E« &£| S£S«| ^7 1 EL AHsa| w^go] ^M[t[7^[ ^7|§om e|°|o| 
oil °|5i|Ai afais)-^ 5!# <gx\ Q ^ ?icK o|a|- ^o| M^.°tB g,^^, 27| S2l^o| nj^ol glfe- sj- 

sfol ScK 

o |g 7|| a)|5J-ei EL ^xi-aj §x| ^a°SAH, ^xh°| £|^cH| fa|Lf =^o|| 2|8H 19 ?5f 5>fe #x| 

¥AH(9)# ^*|5|2, Zl ^CH| a-^fll(IO), ^S=r^l(11)# ^SJ^I^J i||f2£ty SE^- S|#¥£So|-°J #°| 
l-si-Eh^s. o|ipOi£! qH^|( 12)s 1 ) i &s. 0 [s^ t nsom ^rts ol^-cHS #^ 7^(13)# 

9!|*l|a| s\w^2.g.<M?} S£^r n|#^.£so|-sJ# §a^|SAH a|-#si- §^ o|S°| oijxHI-B- 5!g£gM|o||AH 
7htt, ^7|, ^ 1 M|a| sysm o|5# ^Ja|7H, HEllWeHA|Mq Fo, ofifei^f 



-S-SH ah aUt^hlL, VH±, a^s^S Hsj 3* a^o^cK o| S#ah °h*h|o|| e i ch| 7|xh© i>o|, a}£ 

*H^M, *||SJ §aj ojg 10-100/zm2| 2J&o| o^l£l>4o|i_|. Fe, Ti SE^ =l°| 0|£# Sgj-sf <g 0 |L|. ^(.gs |j- 
^xi|^A| *||5| #Aj ojg 1 0-1 00/jii^I U#2| ^£|?H, HE^EiA|H, ?||0|±^-£, f^l^Dm, xil^a^lH §■ 
# °J|*||§o|| 1 #m] ££t S^SH^i °!j^|cH| cH§HAi 30-60W%7h £Qxi|§ ^£.^K 

o| §3xi|o| £*U|i= a X | ^XH(9)°| ^c|p|^o|| 1-2mm§£2| ^aWt^S ^x|§m, ^a| 7\&j>\ 
^*H#-2l*t* ^§^14 =I5!e^# o|§^o4 ^2|*U o| #x| ^-xH2h *H12| tEJ^ScI- 

cW, £ 20|| £A|of a-o| . &7| £htg^*l|, ih4*flS ^*l£4 #d|o)|^E|| s, Saloilis)!, PVA #2| H£ 
*Ro|| gx|, ^A k A| & aiies 1g L( j X | cc- m 7 | xns# io , HxHIS&o^. *KH IH^ *^XH(16)# *| 
o|^!§ gx| ^ah°| ^qpi^oii o)|^a| §sl| ofgs^ gsf, ^|a|^ ^ah dh^s #s 

a|?1£ #cK o|^AH, #x|A|oi| xh^sh aj-a.^ -^s. 7H| 7H 4= 5ig2h §a|o|| §x|^o)| § £|^o]|Ai 

g^, #± £j§ 10-500/zmS| S-y^l O^gui^om Fe _ Tj cc- 0 | 

« ^§lx|-7(- ^o|§# £ths^ g &^xi!^Ai a|| s( §ai ojg 10-500^ 21 £Ja|?H, sail 

^Bi^lH, ^|o|^s., s-aj S^IM-, xi|2a^|E s g «i|iL[ #a|o||^E|| = , #a|o)iaai, pva #2| .n^-xf-aj- 

Oil EW. ft^AjfliAl E# 1 # SE^ XH^# ^AH^o) gMo^gfoi #x|fS|oj ^q)7|^o|| o)| 

^A| ^J| §o| g^f. o|#*K)i #X|A|^ EL £^S| §x|# I^SKZK 

£ 20|| £A|ft Uhfif ^0|, M X | «JH°| ^DH7|^0|| M 7 | , #X|A|go SM ) 0 |-o| 5j§ 

o|| S^^fe 5!# "i-x|# ^ °icK se, o|5!o|| a|si)AH §x|a|o|| ^u|. xi| 7 ^ 4 1 §a|o|| m 

x|^o|| Til^g a|^o|| ah SgjsH£^ Dlif t^u|. ## xh|7H^ 4= Si^K 

S&AH 7 ^o| MgJdlfe ##AH OH^|o| §QA|^ §i]SMI §X| ^XHO|| ^*|SKH ^2|sH£ 

£|x|^, ol-s^om S£» -^21^12] LH CHI Ai gx|# SU-o^Mj C()7|0|| g^H #x|# ^ 

^3 ^5^1 :^x|o|| 2jih£jo|c|-. 

#7| #x| ^xH£^^x^7|^^o| g*fo||fe ^7| EL^°| L||gAH 0 | 100 lHx| 150°c§£o|h, g gsf^ 
o|§sfe ao| 5^t££ ^ah 0 | £|s o||^a|3| g*fx||(i7)# o|S&cKE 3). 

£ 3CHI £A|=h ^o|, #x| a(9a)o|| ^@Je^, Fe^|xH°| Ni&T§# o|§st- b^o) s ° ° e) x| □} 
#a| 7|ffafa| g ^^o| Sfl|7hacf. o|« ^o|| xigg ^ald8)# o| -^al^ el ± 

x[°\ #a| 7|es wi^A|{i7)a gsf°[ch o|smi, #a|s| s^^t||^s| ^o|# asm- ^ °jck 

1 

a^7| ^0|4 ^a|°| as 0|## Ofloll £ 40|| £EA|*I- a[Z[ ^0| ^|fla||>: §2| U|^aiaH g^oj b^nj. c£- 01. 

^^(19)# ISM|fi|;M2^(8)it Htat(20)a| uFSfloll S^o| u«*|sm, o|5!# ^fil^s. ?|#^oi ^ 

^Aidl ^ajq fi0 | l|) «o|| ^siE|x| ^1 Shtt&# ^ ^ #o|| *|S ^ a 

(21)21- g^Sj-o^Mi ^gtif 7 ^ ft^E|Jl ^2| §-=f=n|sp|. ££gc|. 

^a|oi| 1^?^| i.i mm 2| ^a| 7|ff(i)o|| °^°£Ai no# ^SS^(2)°SAi SAj S (.^ i n ^ ss# ^oj^j. 
H, S#g(3)°^AH, a-NPD(c|o|-SJ 500A-^7>||s 5!^ S^o|| 2|sD S^3^, n ^|o|| <^%B(4)g.M 

Wo|?|Jca s}*ll(if^)2h£EejE SAi ?|^aa|^S 250A 5f^5|2, OlOjAH, SXKS#g(6)°SAi ^d|?| 
it a 300 a #i|-o|| 2|SH S^5S^. 0|o|AH , Al : Li# S#^o|| 2|s||Ai 300 A, ZL $o\\ <M^-a\^o}^ 

1700 A §«f*KH fj^SW, #7| EL^xn Sahjjj^ 

0| tt?\ EL £*>2|iS2§°SAl SiO# §sfo|| 2|sflAH ^7| HJ-at §J xjxl|» ^ 30nm£ g^j 

§*f° » # olgsKH 4X10 

" 4 PaS «HL, #sf 200nm/sec, 7|fi- §£f 60"C0|oh7|- 4!s|5!|cK 

o|a|- ^-olsHAH s|a^q -t-xhs £ 22h #a| a (9)o S n^o)| moi^qk 

Irt 7h^2| #SA|, AJ.^ ^|sh §ai ojg 100/ati2| ojAj.o| o|Afuj ; 4 i gh^lSAH, *||Sj §aj ojg 

500/zm filial AJa|?H# lB|og^Efl ■ 4=X|0)| ftA}A|a A|e# M X | «A«o| ^CH7|*0|| ^X|A|^ El 

2| §X|# « S Ch :g 0||^A|7j| gg^AH gsfX1|# A^SUCK 

25'C, ■fehcd^fe 50-70% S|o||aH ^*|a|§^ gtldf, 3500A|7_h# gJifsHE. -=-^0^ ^ojsj ajsj. b | uj-^g 
(chH tt4Bs|^| aatcf. o| ±xkh| S^oU i7| *|£ 300 cd/cm 



aja|o)| 2 £M|ol| fp| EL ±.*\m °R , S2S°SAi ojMo| pcTFE# Sfe a^ 

#2,^0)1 °|s(|Ai §^ ^| CHI §s|a 4X10 

Paa_ SHI, fif 30 nm/sec, 7|& 70"CO|S(-7|- £|£^ sh 2£|o||Ai s+ Jfapf 100nm, §z? =■ 

XHfS 4000-200003 H7h £|5E^ a^ch 

o| ±xn- ^e||°Jb^^|o| m X | ^x|)o)| x|§g §*j-$m, o| EL 7|»# 0||SA| =^X| 

aa^a^. n ^o)| si#^£s.oh°i# sas^f. nj#^.£so|°]°sfe ^q|seh 3Ma^| a§S #salM s 
FC-70(u|a 215X5)* £!5 ££o||Aj 7^, &7|, 5H* 3S| S«m o|5# SeflfH h S oi Jih si- x[ 

0| S&a a|X||2| §°JA|, g^Sf|^A) §Aj ojg 60Am o| oja^sI asWMSw, I^NS-M *||SJ gAI °j 
§ 100/zn. gj^sj ae||#E-|A|H* «|4<r0|| °«fl|o|| cHSHAj 40W%7^ WcH gx|«cK 

S£ 25°C, ^CH#H 50-70% sWlAi ^*|A|*j# ^^[, 3500^1 ?i# ^SJSeJ-& "I 81^3 

(i^B SMS =1*1 o| ±xfo|| 33* 3SS S^sU £7| ?|£ 300cd/cm 

2 7|- =J£^ 3#St# €!■*!• ?|£7| y^Sf ttH »Ws| a|7Js o b 350 o s>\z}o\%c\. 

aJa|o)| 3 ^Wofl 1BJ. gt|«p|| ^7 1 EL i^H ^ShOi SiO# 35 §SfO|| o|8flA| °7| S|ej- §j 

S*ll# 30nm3£S(c:h *l&7fga# 0|§S^ 35E# 4X10 

~ 4 PaS °m, §*f 200nm/sec, 7|Eh £ £ § 6 0"CO| o|-7|- £|£^ a^fS^. 

3?l #£|°| a ^51 #X| JfiX|| 5. £X|-f- SHSI- [£1)0)1, £ 40)| £A|o[ b} 2 |. g- 0 | ^E||oJe)|^x||°| 

**l ^xhlH°| rtA>o| uhS *|» hHa|3U, o|3d# **l V*H s>|^a_ ^ISSfoi, #x| ^xH m«o|| a 

*IS 5|H 32|- g ch ±X) 7|n^ -^£|?3# ^Sffi [£flO|| 4:X) 7|nm) bhgo^o) A )o|0)| oJ3 200-300/anS| 
^fi||0|Ai(22)-l ^A|°h 5)0)1 9\nM ^7| EL rtx^ ^S°}-o| °J§ef TJ^-g =?;|sh£s 5jjcK §x| a(g)^o)|^ 

0^5 §aSJ^. 0|- a 5 7|^!- OH Oil a^ S'T'fllSAl *||^ §ai oi§ 10 0^nS| °Ja|-o| ah), x))-, 

S, ^^l^fe *)J2SH #Aj ojg 500^ °|Mo| Aj £ | ?ra# gE|0||^E||a ^x|0|| -g-AUI^J A|ef #X|g|°| 

^m^l^otl tt*\M?\ EL ^x)a| #x|# ^5J|c). 

^£ 25'C, -ycllsS. 50-70% SKH|A| ^x|a|S« 3500 x|Z}# gaffllS. ^f££ ^e!Sle}» «| ttWS 

(cha ^£|x| g^ofcK o| rfcXM aS# a^*Hl ?|£ 300 cd/cm 

2 7 1- £is^ a-^a* tissw ; ^ l #A|&u^ 3500 §2^D£ ei^xi ata^. 

M7| aja|oi|o|| cjj^oi, b|jn» ?|S||AH Sse{Sio| ^a|?3S o|s*W, 7^# §°J*1- jj-g., -g£ 25'C, 
s£ 50-70% oFo|| AH ^a|a|§§ S^ h K 2000a|?Jo||AH Jfojig}^ «l ^S(^3 ±%)0\ 

c[. 01 ^xkhi §a# as# g^so i7i *is 300 cd/cm 

2 7|- E|£^ a^2i# ^SSl-Oj ^§A|gla|. ?|i7(- H^fj- [Ql ;;(.A|°| A|?J^ o| 1 600 A|?iO|SlCK 



MSI- 

o|m ggg. b^sf &o|, & veo| nfia, rtxh^ §x|g ei)^, 7|^|a|-°| a^|o|| fliff -y*|»osJH| a^S 

T^l, a-^rXII £(• ^X|-7f 5)S S^SI-XI ^X|0||o| ^At 0 |L.) ^a|.o)| ±,X\Q\\S\ 3!|x)|o| - 

§a^ii ^oii §§(;^i?)sni ait, se£- ^xi-lhchi §xhs^ #±.\-\ =^^€- a^ s^i, a-^^is. s^eich 

^x|-°| ei^llS- ^ 2i^K c-j-^71, ifg^st °J7| cm soil ^x^| ?-#a|o|| ^o|| £|°!- xh 

a_2| gS|-a gj-xlSf ^ oi C (. olSMI, ^7| EL ±*\2\ C\3. ^$S| ajfll* =f= Si^Ai ^X|-°| 



tKHI SioUl, Aj. 7 | mx| «7h ^st!- S 2££ ^eIJH, #7| ±x[ 7|£L4°| g^-^o]| *i 

§a *aiai as ^7 1 el 

^US-Oil SJcHAi, A} 7 | SJO-TE tll-S. U| S^f2| gfg£f ££fe g^gS* B|| X| °h a§ 

°£ sfe #7 1 EL rHXK 

flMSWI 9lo\M, $7\ cH *HI S-oil v± g$*\\2\ <§£^xm lit %m Sfe #7| EL ±*\. 

*ll4tM| s;cHAi, -y 7 | aj^ IMMI:?!- S^h 11*11 sens. =J o| &7| ^xf£(- g^sw b( | 

*|S|Oi Sit 5<# ^d°£ Sfe #7| EL AXK 

^US-oll RUM, m 7 | g^xi|oj| o^SBjth, S £Efe E|^o| D | «(^) cc - n Af^oii-I- g^g#, &7| 
&T*f|o!l ^a|?H.(silica gel), HB)|^s]a| a (molecularsieve) ^ 1§ SEfe =r=#(«tll) 0|§°l- ^# sgo 
£ ^7 1 EL :£a>. 
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